Abstract: Automobiles are a major source of CO 2 emissions. Because there is no immediate technological fix to reduce these emissions, the most promising current strategy is to promote less automobile use. In the United States, this is difficult because federal programs such as the interstate highway system and local land use planning and regulation have encouraged suburban sprawl. In 2006, the state of California passed legislation to roll back greenhouse emissions to 1990 levels by 2020. This legislation did not link the roll back target with land use policies. However, NGOs and the state Attorney General used the state's pre-existing environmental impact assessment act to sue a large county east of Los Angeles alleging that its revised land use plan was inconsistent with the 2006 legislation. The state and the county settled the suit after the county agreed to new greenhouse gas mitigation duties, and in 2008 California passed additional legislation to implement its 2006 statute. Communities are strongly encouraged to adopt compact, transit-oriented development strategies to limit automobile use. The new legislation gives the attorney general and NGOs additional legal authority to challenge local land use plans and regulatory decisions which fail to adopt these strategies. California's important experiment has lessons for all urban areas struggling to reduce automobile CO 2 emissions. It suggests that local land use controls can be added to the list of workable greenhouse gas mitigation strategies.
Introduction: The Necessity for Sub-Federal Action
Sustainable development is widely accepted as an imperative policy objective to address the full range of environmental stresses to which the planet is subjected [1] [2] [3] . However, its meaning remains contested.
The concept is open-ended and therefore does not fit neatly within the categories of either hard or soft law. In this paper we adopt a simple, functional definition of sustainable development and provide an example of an ambitious effort to apply it to Global Climate Change (GCC). Sustainable development functions as a target objective to which both public institutions and the market should be moving rather than a uniform end-state.
Scholars have amply documented the multiple ways in which society has encouraged unsustainable development. This paper provides a counter-example of the use of state legislation, supported by an aggressive judiciary and elected officials to implement and enforce the emerging international environmental norm that at least developed nations have a duty to reduce greenhouse gas emissions. The settlement of litigation in the largest county in the United States, located in the state of California, and subsequent state legislation, illustrate how domestic litigation can be used to strengthen the implementation of an aspirational, prior legislative duty to reduce greenhouse gas emissions. Non-governmental organizations and the California Attorney General creatively used the state's environmental impact legislation to force local governments to adopt land-use plans and regulations consistent with the state's ambitious GCC mitigation legislation, enacted with no clear implementation strategy. The state legislature subsequently enacted legislation that imposes new duties on local governments to develop land-use policies that reduce automobile use.
Any legal effort to force an emitter or contributor to greenhouse gas emissions to reduce these emissions is a challenge in the United States. As of early 2010, the federal government has no comprehensive climate change mitigation strategy [4] . The country never ratified the Kyoto Protocol and took the position that it would not act until both developed and developing nations agreed to reducing greenhouse gas emissions. More generally, the international community, partly but not exclusively because the lack of United States leadership, has been unable to agree on a mitigation regime consistent with the recommendations of the Intergovernmental Panel on Climate Change.
During the Administration of George W. Bush (2001 Bush ( -2009 ), federal GCC policy was limited to the sponsorship of research and the advocacy of voluntary reductions on the theory that the science of climate change was too uncertain to support national and international mandatory mitigation. However, as a scientific and popular consensus emerged that GCC demanded immediate action, states and local governments began to act to fill the vacuum created by federal inaction. The election of Barack Obama in 2008 led to the reversal of two key policies of the Bush Administration-the need for more research to reduce scientific uncertainty and the stress on voluntary reductions. However, the legislation pending in the United States Congress stresses offsets over net greenhouse gas reductions from major emitters [5] . Thus, supplemental actions will be necessary to meet any credible roll-back scenario.
The automobile loving U.S. state of California has been a leader in air pollution control because it generates so much pollution. Starting in the 1950s, it has had to address the smog in the Los Angeles basin, and it has been a leader in forcing the reduction of automobile pollution. This tradition was extended to GCC mitigation. In 2006, the legislature enacted the California Global Warming Solutions Act of 2006 (AB32) [6] . AB32 requires the California Air Resources Board to determine the statewide greenhouse gas emissions level in 1990 and to reduce the state's emissions to the 1990 baseline by 2020 [7] . The Board must adopt regulations that will require the reporting and verification of statewide greenhouse gas emissions and to monitor and enforce compliance with the reporting program [8] .
CO 2 Emissions, the Automobile and Land-Use Patterns
Greenhouse gas emissions come from many sources, but CO 2 emissions from transportation are a major source of total emissions. According to the federal Environmental Protection Agency, CO 2 emissions increased by 18 per cent from 1990 to 2008 ( [9] , ES-7). These emissions represent over 80 per cent of the greenhouse gas emissions in the United States ( [9] , ES-15). Ninety-four per cent of all CO 2 emissions within the United States were from fossil fuel combustion ( [9] , ES-6). As Figure 1 demonstrates, the emissions come from the following sectors: electricity generation, transportation, industrial, residential, commercial, and U.S. Territories. Transportation accounted for the second largest percentage (32 per cent) of CO 2 emissions within the United States in 2008, nearly 53 per cent of which is attributable to gasoline consumption for personal vehicle use ( [9] , ES-8). And, the anthropogenic sources of all transportation-related greenhouse gas emissions account for 27 per cent of total greenhouse gas emissions ( [9] , ES-14). Unlike other automobile pollutants, there is no current technology to reduce greenhouse gases through modifications of the internal combustion engine. The only way to reduce them is to induce people to drive less, to switch the transportation of goods from highways to rail and water ways and to mandate more fuel efficient vehicles. At the current time, any form of tax on carbon emissions or other measures to force people to drive less are off the GCC mitigation agenda.
Transportation emissions are in large part a function of where people live and where they work, shop and spend their leisure time. Thus, to address the reduction of automobile CO 2 emissions, one must address the low-density urban settlement patterns which prevail in most of the United States and make people automobile-dependent for work, shopping and leisure. High-density land-use patterns with access to public transportation must be substituted for the current urban form. Current emissions levels are the result of federal, state and local land-use policies. United States land-use law encourages cities not to constrain residential and commercial land-use choices but to expand the range of these choices by favoring low density, suburban urbanization characterized by economic, racial and social segregation. United States land-use law has been limited to the segregation of uses by type primarily to prevent nuisance or external costs. Suburbanization has been encouraged by a variety of federal and state laws [10, 11] . American cities are creatures of state legislatures and, with limited exceptions, states have rejected municipal ownership of raw land, land banking, the taxation of property left undeveloped, and the national provision of basic services such as education that European nations have used to promote relative urban compactness [12, 13] .
Why and How the United States Institutionalized Automobile Dependence through Sprawl
Addressing the reduction of CO 2 transportation emissions runs against the grain of the deeply held American values of freedom of movement and choice of residence and the belief that climate should never be a barrier to settlement. And, these values are deeply embedded in United States land-use law. The culture of suburbanization or even more widely dispersed urban development is deeply ingrained in the American mind. Suburbanization began before the Civil War as the wealthy moved from crowded, unplanned, and unhealthy cities, but after World War II, affordable automobiles and federal mortgage polices enabled middle class families to flee cities en masse to escape the black migration from the rural south. Eventually, many cities became a way station between university and family for the young and the permanent province of the very rich, the very poor, and marginalized groups such as gay men and lesbians [14] . Planners, influenced by models of denser European settlement, have long tried to rein in endless suburbanization. Intellectuals supported these efforts by propounding the wasteland theory of suburbia. Economists have tried to help this project along by quantifying the external costs of sprawl [15] [16] [17] and more recently sprawl has been identified as a prime example of unsustainable urban development which must be minimized to promote sustainable communities [18, 19] .
The legal problem starts with the 1926 United States Supreme Court decision holding that comprehensive zoning was a constitutional exercise of the police power. Euclid v. Ambler Real Company [20] allowed the segregation of multiple-family dwellings, which were seen as unhealthy urban tenements, from single-family dwellings. It thus enshrined the low-density, single-family house, protected from alien, lower land uses such as apartments, as the highest form of civilized land-use. Specifically, it allowed cities to adopt zoning ordinances which offered a limited range of residential choices and ‗[a]s a result, the new American city has been likened to an unmade omelet: eggs, cheese, vegetables, a pinch of salt, but each consumed in turn, raw' [10, 11] . To continue the culinary analogy, planners describe American suburbs as afflicted with the BANANA syndrome (Build Absolutely Nothing Anywhere Near Anyone). For many years, these developments retarded the construction of higher density residential developments, although economic considerations eventually forced developers to demand the right to build more multiple-family housing.
The Supreme Court praised the newly developed ‗science' of city planning. However, in practice land use planning became a strategy for accommodating unlimited growth rather than trying to control and contain it, except in wealthy communities which used conventional zoning, such as minimum lot sizes, to exclude multiple-family housing. Planners originally assumed that comprehensive plans could accurately project an area's future path of development, but plans could not tame the market. Instead, raw land was treated as a commodity and low-density zoning was seen as a holding zone until a development offer was made to the city. The idea of zoning as a stable set of regulations controlled by a master plan was quickly abandoned in favor of a system that characterized zoning as a bargaining process among developers, neighbors and the city [21] . Negotiated change became the prevailing norm and helped to dampen any expectations of a relatively stable landscape or that land-use controls would be subordinated to planning.
Endless suburbanization subordinated economic and social equity to individual choice. The aggressive promotion of suburbanization after World War II encouraged whites to flee center cities, and the United States is still struggling with this legacy. United States law forbids suburbs from excluding racial minorities [22] , but the use of zoning to practice illegal racial discrimination is almost impossible to prove [23] . A few states have tried to increase the range of low-and moderate-income housing choice in suburban communities. Nonetheless, land-use still assumes that suburbs are autonomous units that owe few, if any, duties to coordinate their land-use policies with their neighbors, and thus can compete among themselves for whatever housing and social mix they desire [24, 25] . Local autonomy was sealed by the United States Supreme Court, which held in 1974 that the duty to racially integrate schools was confined to a district's boundaries. There was thus no duty to integrate a metropolitan region [26].
The Case against Sprawl
There is considerable economic evidence supporting the conclusion that low-density growth imposes higher service costs on communities and causes substantial external costs. In addition, low-density, totally automobile-dependent growth is not sustainable. The automobile-dependent city uses too much energy compared to alternative land-use patterns and is a major source of air pollution [27] . For example, Kenneth Jackson celebrated the suburbs in his classic, The Crabgrass Frontier, but he predicted that ‗[b]y 2025 the energy-inefficient and automobile dependent suburban system of the American Republic must give way to patterns of human activity and living structures that are energy efficient' [28, 29] . However, these efforts have not amounted to much, except in a few wealthy areas. As a country we still love sprawl [30] , and the case against sprawl is partially an aesthetic and value judgment about high-versus low-density development. Thus, there is no single, simple solution because the legal and cultural support for sprawl is so deep [31, 32] .
The case against sprawl is part of a larger debate about ideal settlement patterns. Three normative models of the urban form have dominated United States planning discourse-the continental European city [33] , the English village and the low-density American suburb. Others have collapsed the three models into two, ‗the traditional neighborhood' and ‗suburban sprawl' [11] . Planners have long advocated that we adopt the continental European [34] or the English village model of the city, which can roughly be defined as a centralized, dense mix of commercial and residential development, pedestrian access to vibrant shopping, effective public transportation networks, diverse and high abundant leisure activities, cultural venues and appropriately scaled public spaces [35] . Until the past three decades, developers, politicians and citizens have largely rejected this model as unsuited to the American experience of endless cheap land [36] . American cities did not grow out of the tight mediaeval European castle, cathedral and market towns, and thus these urban forms and their neatly demarcated rural boundaries are not symbols of this country's soul. One could not write this statement of American cities. However, in recent decades, there has been a lessening of this bias and considerable ‗Europeanization' of American cities [37, 38] . This trend is the intellectual foundation for efforts to reduce automobile CO 2 emissions.
California Tackles Sprawl: From Direct Regulation of Emissions to CEQA Litigation

AB 32: The First Step
Were California a nation, it would be the world's eighth largest economy and the 12th biggest carbon emitter. The state is also likely to experience a substantial rise in temperature with severe impacts ranging from sea level rise to less available water to send from the relatively wet north to the arid south. After the actor Arnold Schwarzenegger became governor, he pledged to make the state a leader in GCC mitigation. The first fruit of this pledge was AB 32.
AB 32 requires the California Air Resources Board (CARB) to adopt rules for the major sources or categories of greenhouse gas to achieve the maximum technologically feasible and cost-effective reductions [39] before January 1, 2011. The rules will become operative on January 1, 2012 [40] . The legislation also required the CARB to adopt early action reduction measures by June 30, 2007 that could be implemented ahead of the 2011 regulations, for which regulations are to be put into place and enforceable no later than January 1, 2010 [41] . In December, 2007, the Board adopted the mandatory reporting regulations applicable to large facilities [42] .
California's 1990 greenhouse gas emissions were 427 million metric tons of carbon dioxide equivalent [42] . Data sources compiled to arrive at that figure included fuel combustion, industrial processes, and agricultural practices. The transportation sector, not surprisingly, was the largest contributor to these emissions, equaling 35 per cent of the state's total emissions [42] . The remainder of the inventory for 1990 attributed the remaining percentages as follows: industrial emissions, 24 per cent; imported electricity, 14 per cent; in-state electricity generation, 11 per cent; residential use, 7 per cent; agriculture, 5 per cent; and commercial uses, 3 per cent [42] .
The Board estimated that emissions in 2020 could be as much as 600 million tons of carbon dioxide equivalent if no mitigating actions are put into place [42] , but concentrated on the reduction of 107 million tons of carbon dioxide equivalent, because it anticipated that roughly 66 million tons of carbon dioxide equivalent would be reduced as a result of tailpipe regulations and development of low carbon fuels [42] . In September 2004, the CARB approved and adopted emissions regulations affecting passenger cars, light-duty trucks, and medium-duty passenger vehicles that would be certified for sale in California beginning with the model year 2009 [43] . The regulations required declining average emissions of certain greenhouse gases from new vehicles. In order to enact more stringent emission standards, however, CARB had to seek a waiver under the Clean Air Act from EPA's Administrator.
Section 209(a) of the Clean Air Act provides that States may not adopt any standard relating to the control of new motor vehicle emissions [44] . However, Section 209(b) provides that the EPA Administrator may waive the application of Section 209(a) to a State which has adopted its own standards, so long as the State has determined that its standards will be at least as protective of the public health and welfare as Federal standards [45] . The Administrator may deny such a waiver only when he or she finds that the State's determinations are arbitrary and capricious, the State does not need the regulations to meet compelling and extraordinary interests, or the State's standards are inconsistent with the Federal regulations under the Clean Air Act. The Bush Administration denied the waiver [45, 46] , California filed suit against the EPA challenging the denial, [47] 
Beyond the Internal Combustion Engine to Modifying Driving Patterns
Legislation such as AB 32 presents real implementation problems because achieving the statute's purpose requires bringing the issue down to the level of individual behavior [51, 52] . Initially, the waiver was California's only strategy to address transportation emissions. To make further reductions, the issue of driving behavior would have to be addressed. This could be done through high European-level taxes on gasoline but so far all levels of government have resisted this and followed the traditional goal of providing the cheapest energy possible to consumers. A massive shift from the automobile to public transportation might help, but so far the state's limited light-and commuter-rail services serve only a very small fraction of the population and are designed primarily to take commuters to work and back during the week. There are no network systems such as one finds in Europe which enable people to move quickly about an area for leisure as well as work. Thus, encouraging more dense development linked to existing public transportation nodes remained the only realistic option.
A County Forced to Consider GCC Mitigation Strategies
The Law Suit
Given California's sprawling urban areas both along the coast and in the Central Valley, controlling suburban sprawl is a Sisyphean task for the state. As have most states, the legislature has delegated land-use controls to counties and cities. State enabling legislation controls the structure of regulation and the content of mandatory plans, but there is very limited state preemption. Thus, there was real risk that AB32 would never be effectively implemented and would fall into the category of ‗aspirational' legislation. However, two important things happened in California. First, non-governmental organizations and the state were able to use the California Environmental Quality Act [53] (CEQA) to help achieve the goals of AB32 by reducing gas emissions stemming from land use and development. Second, the legislature passed new legislation to directly address the sprawl-automobile use link.
The first county targeted was San Bernardino County. At a size greater than nine of the smallest states (or a little over 19 times the size of Rhode Island), San Bernardino's 20,160 square miles stretch from Los Angeles County's eastern border to the western border of Nevada and the Colorado River border of Arizona. Despite the desert-mountain geographic dichotomy of San Bernardino's land area, its population doubled between 1980 and 2000, growing from 919,700 residents to over 1.7 million [54] . And, today the population is roughly 2 million [55] . The county has a very low-density average of roughly 100 people per square mile, although there are vast uninhabited areas of San Bernardino County, such as portions of the Mojave Desert, which distort the low-density average. Moving beyond mere averages, many previously unpopulated areas or very low-density areas are among the nation's fastest growing cities. For instance, more than 70 per cent of the housing units in high desert areas like Victorville and Hesperia were built since the 1980s, and the vast majority of the housing is single-family detached residences with no effective public transportation system. While several public transportation entities support some areas of San Bernardino County, public transportation is not the central mode of transportation. On average, the various bus systems provide only 8 or 9 rides per resident per year [56] . The major commuter train which connects the outer lying areas to the Los Angeles region, for instance, does not reach most of the fastest growing areas of the county [57] , leaving residents no other option but to drive their vehicles into work or at least into the commuter station. Brenden Cummings, a senior attorney for a regional NGO, the Center for Biological Diversity, summed up why San Bernardino was an easy target for a law suit: ‗San Bernardino has never seen a project it didn't like ... They rubber-stamp development. It's very much of a frontier mentality' [58] .
After the Center for Biological Diversity filed suit against San Bernardino County, the Attorney General of California joined the suit. In 2007, State of California in California v. County of San Bernardino petitioned the Superior Court to order San Bernardino County to address greenhouse gas emissions in the preparation of its update to its general land-use and development plan [59] . The state alleged that the County had failed to disclose reasonably foreseeable effects of the plan on increased emissions and had failed to adopt appropriate mitigation of greenhouse gas emissions. The suit was quickly settled, as will be discussed below, but the suit will serve as a model for other litigation.
California Environmental Impact Assessment Law and GCC
California's -little NEPA,‖ the California Environmental Quality Act [CEQA] , is stronger than the federal National Environmental Policy Act because it applies to local as well as state activities and it is substantive. NEPA is purely procedural and thus creates an incentive to disclose all adverse environmental impacts without taking meaningful action to mitigate them. In contrast, the basic purpose of CEQA is to identify ways in which environmental damage can be avoided or reduced through the use of alternatives or mitigation measures [60] . A public agency must mitigate or avoid effects on the environment whenever it is feasible to do so [61] . A general land-use and development plan is subject to CEQA regulations as a ‗project' within the meaning of the act [62] . If the ‗project' may have a significant effect on the environment, an Environmental Impact Report [EIR] is required [63] . A significant effect on the environment is defined as ‗a substantial, or potentially substantial, adverse change in any of the physical conditions within the area affected by the project, including land, air, water, minerals, flora, fauna, ambient noise, and objects of historic or aesthetic significance' [64, 65] .
The purpose of the EIR is to provide both public agencies and the public in general detailed information about possible environmental effects [66] . Thus, the EIR process is an opportunity to put items such as global climate change on the agenda of the local and state agencies which have the power to take steps to address the problem. However, the EIR process in California suffers from two problems, one specific to the state and the other endemic to environmental impact analysis. The United States Supreme Court has interpreted NEPA to impose only procedural rather than substantive mandates on federal agencies [67] . In contrast, CEQA imposes a substantive mitigation requirement on state agencies unless feasible measures are unavailable [68] . California's emphasis on mitigation encourages the agency to find a one-off solution that reduces a limited range of adverse impacts. More generally, there are no limits to the range of issues that could be addressed with respect to global climate change. Not surprisingly, however, the courts have limited the scope of EIRs.
The fate of an intermediate appellate court's attempt to force decision makers to use the EIA process to confront the root causes of a problem illustrates the discretion the law places on those responsible for an EIS to narrow the scope of reports. In California, the northern part of the state produces most of the state's annual water supply, but much of this water is sent to the dry central and southern parts of the state where most of the major agricultural districts and population centers are located. A casualty of this policy is the Bay-Delta ecosystem, where the state's two major internal rivers empty into the Pacific Ocean. In the 1990s a stakeholder process, CALFED, was formed to address the tension between conserving the ecosystem and supporting continued water exports.
In 2000, the process produced a set of recommendations supported by an EIR. An intermediate appellate court remanded the EIR, in part, because ‗CALFED appears not to have considered, as an alternative, smaller water exports from the bay-Delta region, which might, in turn, lead to smaller population growth due to the unavailability of water to support such growth.' The state Supreme Court reversed that heretical decision and held that the purpose of the process was to balance the tension between ecosystem conservation and water exports, and thus the report did not have to consider an alternative that would impede the attainment of the export objective [69] .
The major limitation applicable to a full analysis of climate change impacts is the distinction between likely foreseeable future impacts and speculative ones. If impacts are foreseeable from the project, then those impacts must be analyzed and cannot be dismissed as speculative [69] . In other words, an agency must use its best efforts to identify the impacts and disclose its analysis to the public [69]. It is not easy to draw the line between the speculative and the foreseeable. To draw upon an example from another state, in Pennsylvania, a landowner can be compelled to connect to public water systems for health reasons, but a landowner in that state refused to do so because of the potential of post 9/11 terrorist threats. A state court rejected this defense, concluding that there is no imminent risk and that a city does not have a duty to guarantee that terrorists, who are private actors, will not contaminate a water supply [70] . The same problem applies to climate change. Scientists have a general idea that continued greenhouse gas emissions on a world-wide scale will affect future climate change, but it is still difficult to project regional impacts, thereby making it difficult to provide the requisite detailed information. The California Environmental Law and Land-Use Practice guide suggests that if a particular impact is too speculative for evaluation, the Agency need not discuss it at length and may merely note its conclusion [71] .
The Association of Environmental Professionals has issued a ‗white paper' which suggests that there are a number of possible responses to a demand that a project be evaluated for its possible effect on global warming [72] . They suggest at one end that it is possible to give no response at all. And, at the other extreme, they suggest that a full analysis and mitigation plan could be prepared [73] . There is a growing case law on the consideration of climate change in EIAs but the precedents give no clear answer on how far into the future an EIS is required to venture. Still, the law's uncertainty allows NGOs to continue to push the GCC envelope. [74] illustrates the opportunities available to NGOs. The petitioners challenged the Reclamation Board's approval of two ‗fill and encroachment permits' related to the development of the River Islands at Lathrop project, which lies within the Sacramento-San Joaquin Delta region, an area at risk from floods and rising sea levels [74] . The permits would have allowed the permittees to place fill between an existing federal levee and an interior private levee, thereby creating a ‗super levee,' and to place structures on top of a portion of the levee [74] . The petitioners argued that the respondent failed to prepare a full subsequent or supplemental EIR before approving the fill and encroachment permits [74] . They dealt with the uncertainty problem by arguing that further review was necessary to take into account new information regarding the impact of climate change on the region where the project is located [74] . Thus, this litigation is a twist on the EIR concept, which asks what effect the project will have on the environment. It instead asks what effect the environment will have on the project in future years. According to the NRDC attorney, as quoted by Carbon Control News, this type of litigation is meant to ‗[force] people to think about what the world will look like in 50 years' and ‗the strategy recognizes that some degree of climate change will be a reality and that we need to start grappling with its impacts' [75] .
The case of Natural Resources Defense Council v. Reclamation Board of the Resources Agency of the State of California
The petitioners relied on five new sources of information in an attempt to get the Court to recognize that a subsequent EIR was in order: (1) Environmental Protection Agency, which is working on a federal Environmental Impact Statement for the Paradise Cut improvements, that it will consider climate change and its effects on California hydrology and that existing analyses in the EIRs for the River Islands projects will not be sufficient [74] .
Despite the wealth of additional information provided to it, the Court found the petitioner's arguments unpersuasive. Even if the Court were to assume that a ‗scientific and political consensus regarding the existence and potential effects of climate change [had] grown significantly since mid-2005, petitioners have not presented any real new information' with respect to effects that could be expected in the area of the Delta where the project is located [74] . The Court noted that the studies and information supplied by the petitioner provided generalized information regarding the potential effects of climate change on the entire State or region but not as to the specific project site itself. Thus the Court found that the petitioners had not demonstrated that any ‗significant new information' of climate change on the particular project had become available that would have required a full EIR prior to approving the permits [74] . The court did note, however, that it was limiting its ruling to the facts of that case and that climate change is likely a proper factor to be considered under CEQA. Nevertheless, the ruling in this case suggests that until the science of climate change improves such that regional impacts can be more easily gauged, it will not be easy to challenge determinations of no significant impact.
Other California cases have also found that impacts of climate change are yet too speculative. In American Canyon Community United for Responsible Growth v. City of American Canyon, the Napa County Superior Court, found that the AB 32 legislation is not reason enough to require greenhouse gas emission analysis under CEQA [76] . In Santa Clarita Oak Conservancy v. City of Santa Clarita, the Los Angeles Superior Court, on August 15, 2007, upheld an EIR for an industrial park which concluded that the impact of climate change on water supply was too speculative.
The major problem with these recent cases is that they seem to discount the fact that ‗[o]ne of the most important environmental lessons evident from past experience is that environmental damage often occurs incrementally from a variety of small sources ... perhaps the best example is air pollution, where thousands of relatively small sources of pollution cause a serious environmental health problem' [77] . It is becoming apparent that greenhouse gases and climate change are surpassing simple air pollution as the quintessential incremental killer of our environment. In addition, these cases fail to acknowledge that CEQA is also meant to address cumulative effects.
In addition to the problem of speculation, the duty to discuss cumulative impacts presents another line-drawing issue. An EIR must address cumulative impacts by addressing incremental changes posed by a single project or land-use plan. A significant effect on the environment may also exist if ‗the possible effects of a project are individually limited but cumulatively considerable' [78] . ‗Cumulatively considerable' is defined to require ‗that the incremental effects of an individual project are considerable when viewed in connection with the effects of past projects, the effects of other current projects, and the effects of probable future projects' [78] . According to the California Environmental Law and Land-Use Practice guide, this means that an agency must evaluate related projects and determine how the instant project along with related projects will affect the environment.
However, CEQA seems to suggest that cumulative impacts must be evaluated only by looking at directly neighboring projects. Under California's Administrative Code, a cumulative impact assessment must contain ‗either a list of past, present, and reasonably anticipated future projects, including those projects outside the agency's control, which produce related or cumulative impacts or a summary of such projections contained in an adapted general plan or related planning document which evaluates regional or area-wide conditions,' plus a summary and analysis of the expected effects [79] . The provision suggests that a cumulative impact assessment must only take into account discernible projects or projections contained in a land-use and development plan. If so, it leaves us wondering whether the Courts will continue to condone dismissing applications of climate change to regional impacts as too speculative, finding, perhaps, that any incremental change, even if considered cumulatively with an entire region, is nevertheless de minimis in comparison to the total of greenhouse gas emissions which are responsible for climate change.
On the other hand, an agency does have some discretion to determine the appropriate geographic study area to take into consideration for cumulative impacts, such as determining assessment areas for cumulative impacts on a particular wildlife species [80] . However, in the past, Courts have not entirely deferred to an agency's choice of study area. For instance, in Kings County Farm Bureau v. City of Hanford, the Court concluded that including only 30 power plants instead of 116 resulted in an unacceptable underestimation of cumulative impacts [77] . Given the scale of urban development that contributes to CO 2 emissions, decisions which limit the ability of cities to narrow the geographical scope are a positive step in California's efforts to address climate change through land use planning.
In addition, not all cases have interpreted CEQA to limit the assessment of an incremental change to comparisons with only other discernible projects or land-use plan projections. In Los Angeles Unified School District (LAUSD) v. City of Los Angeles, the City evaluated traffic noise, but failed to determine the cumulative significance of existing and increased traffic noise [81] . The court held that the ‗issue to be addressed in the EIR on the plan is not the relative amount of traffic noise resulting from the project when compared to existing traffic noise, but whether any additional amount of traffic noise should be considered significant in light of the serious nature of the traffic noise problem already existing around the schools' ( [81] , p. 1025). Thus, the Court compared the addition of an environmental effect to an existing problem that was posed not by any other particular project or other future projects, but simply by an existing environmental problem that the area already faced.
However, what distinguishes LAUSD v. City of Los Angeles, perhaps, from potential climate change cases, is the finding that noise impact was not too speculative for evaluation, and that data was available to support a meaningful discussion of the impact ( [81] , p. 1027). In the case of climate change, it is arguable that while data can be relatively easy to garner with respect to potential greenhouse gas emissions posed by the project, the science of using that data to project its effect on climate change is still too tenuous to allow any meaningful discussion of the impacts, at least at a regional level. Nonetheless, it could be argued that the current warming trend, which is apparent throughout the globe, is a pre-existing condition with imminent effects to which any increase of precursors would be significant.
In response, agencies could argue, that the ‗sufficiency of an EIR should be reviewed in light of what is reasonably feasible and that perfection is not required' [82] . In addition, they could argue that an EIR must have a meaningful analysis of the alternatives in order for the courts and the public to fulfill their roles in the CEQA process [83] . And, the ‗EIR must contain facts and analysis, not just ... bare conclusions or opinions' [83] . As already discussed above, the California Courts have agreed with these types of arguments, finding the calculation of regional impacts from climate change is somewhat infeasible. To incorporate calculations of incremental climate change impacts of regional emissions in comparison to worldwide emissions does seem unworkable for the CEQA process. The CEQA process is burdensome as it is, without having to incorporate calculations of worldwide emission sources in order to determine potential cumulative impacts of any one project. Still, any additional anthropogenic CO 2 input at this point in time logically appears cumulative and relevant to a CEQA analysis because we know that the persistent nature of CO 2 in the atmosphere means any additional CO 2 emissions pose a threat that is barely short of permanent. The largest barrier to the implementation of any sub-national climate change adaptation program is the inability of models to bring impacts down to a regional or smaller scale. However, this should not be used to excuse local governments from assessing the projected CO 2 emissions by ensuring that future development minimizes them and thus the question of the geographical scope of the reduction is irrelevant.
At least two counties in California agree with this analysis. They have determined that assessing regional impacts of climate change is currently infeasible, yet they nevertheless require greenhouse gas emissions to be taken into special consideration because of the drastic implications any additional contribution of greenhouse gases poses. Kern County and Placer County have taken the stance that every project's contribution of greenhouse gas emissions represents a cumulative contribution and thus a significant cumulative impact. Kern County, at the South End of the Central Valley, requires that every project which emits CO 2 or methane prepare an EIR and adopt a statement of overriding considerations [84] . Placer County, in its ‗Second Partially Recirculated Draft EIR' for the Placer Vineyard Specific Plan, found that despite mitigating factors, the impact of greenhouse gas emissions was significant [84] . The lack of standards for evaluating greenhouse gas emissions and the size of the project were part of what led these counties to use that approach.
Some lawyers have suggested that using the ‗too speculative' card is the best procedure for now. The argument is that any attempt at quantifying greenhouse gas emissions before an accepted methodology is published would invite further challenges to the EIR. In addition, it might lead to unfair comparisons between projects, each of which would be likely to use a differing methodology [84] . The California Attorney General's office, on the other hand, believes that determining the significance of a project's effects on climate change can be simply accomplished in light of the policy enunciated in AB32. Lack of regulatory guidance with respect to calculating significance thresholds is arguably immaterial. A recent settlement with Conoco/Phillips will require the company to offset greenhouse gas emissions from an expansion project; but the Attorney General commented that the ‗lack of guidelines does not excuse the County from analyzing whether or not this increase [of emissions] would be ‗significant' for CEQA purposes' [85] . The argument for considering greenhouse gas emissions in an environmental impact assessment is that AB 32 implicitly creates a duty to monitor greenhouse gas emissions generally. Thus the EIR should determine what potential the project has for reducing the likelihood that the 1990 greenhouse gas emission levels will be reached by 2020 [73] .
The Settlement of the Litigation
The California Attorney General used the above analysis to criticize the EIR prepared by San Bernardino County for its updated land-use and development plan. Without answering whether AB 32's policy is a valid basis for finding a significant environmental impact, the parties in California v. County of San Bernardino quickly agreed to settle the case [86] . The settlement establishes a unique greenhouse gas reduction plan. The plan requires a baseline inventory of 1990 greenhouse gas emissions and a projected inventory of reasonably discoverable sources of greenhouse gas emissions [86] . The County is required to estimate 2020 emissions and develop a target for reducing emissions attributable to the County's discretionary land-use decisions [86] . The agreement also provides that the County's compliance with AB 32 or its governing regulations shall be deemed to constitute compliance with the agreement to the extent the agreement in any way conflicts with these regulations [86] . The State of California has even agreed to help find funding to offset the County's compliance costs [87] . The County has until February 2010 to comply (30 months from the execution of the agreement). A number of other counties are allegedly following suit by initiating their own greenhouse gas reduction measures [87] .
Ultimately, however, developing a workable strategy for addressing climate change strategy using CEQA is tenuous. CEQA only gets you so far for now. While it might be reasonable to require that an agency or developer assess the greenhouse gas emissions expected as a result of the general plan or project, CEQA potentially breaks down at the point of determining whether the amount of expected greenhouse gas emissions poses a significant environmental impact. It is difficult to determine what amount is significant when you are talking about gases that cumulatively have a global impact. Thus, it is seemingly impossible to then determine what level of mitigation is required to reduce emissions to levels which are not significant [88] .
Post Settlement Legislation
The litigation described above helped to spur the passage of legislation that many considered unthinkable. The settlement set an important precedent but did not create uniform planning duties. Cities still had a considerable incentive to continue to plan for expansion and wait for opposition. This changed with the passage of Senate Bill 375. The duty to use land-use controls to curb greenhouse gas emissions is now mandatory. The new statute sets regional roll-back targets and then mandates local implementation. First, the State Air Resources Board must set regional vehicle greenhouse gas emissions targets. Second, each metropolitan planning organization in the state must prepare a sustainable community plan which the Board can review for consistency with the targets. Third, the legislation provides an incentive for local communities to be proactive by adopting growth plans that concentrate new development around public transportation nodules, which actually exist in the four major urban areas of the state-the San Francisco Bay Area, Sacramento, the Greater Los Angeles area, and San Diego on the Mexican border. Cities which cluster growth along priority transportation corridors through mixed-use, higher-density in-fill and/or transportation-oriented residential development may seek an exemption from CEQA review. This is the first major United States legislation that seeks to reverse urban sprawl to decrease the increase of greenhouse gas emissions [88] .
The legislation has empowered a government agency, the Office of the State Attorney General, which has not historically taken an active role in land-use issues, to intervene in planning decisions and to link greenhouse gas mitigation with another important social objective, the provision of low and moderate income housing. For example, shortly after the passage of Senate Bill 375, the State Attorney General wrote to a rapidly growing community, Pleasanton, which is on the edge of the San Francisco Bay Area, objecting to three aspects of the Draft Environmental Impact Review prepared for the update of its general land-use plan. The city had adopted a cap on housing, but the Attorney General found this inconsistent with its inclusionary duties. ‗By relying of the Housing Cap (29,000 units) as a justification for preventing more residential units, the City ignores its obligation to provide for sufficient housing for the region's growing population.' Local housing caps also actually exacerbate greenhouse gas emissions because people are pushed further into the outer reaches of the metropolitan area to find affordable housing and they must often drive longer distances to work.
The city's efforts to factor climate change into its planning were found unacceptable for several reasons. First, the city allowed 35,000,000 square feet of commercial space, which set ‗an unacceptable jobs/housing imbalance ... exporting air pollution, exacerbating already horrendous traffic jams, and promoting greenhouse gases.' Second, ‗The DEIR fail[ed] to sufficiently [sic] identify, analyze, or mitigate climate change impacts associated with the proposed buildout ... The job/housing imbalance…would result in a 46% increase in Vehicle Miles Traveled' [89] . Third, the city's finding that its plan would have no significant climate change impacts was ‗flawed' because there is no estimate of current greenhouse gas emissions and because the city used projections from the 1996 plan, ‗not actual conditions existing today' [90] .
Marin County: A Case Study of Using Land-Use Regulation to Curb Climate Change
Some counties have already recognized that comprehensive land-use planning may be the better, more comprehensive tool for reducing greenhouse gas emissions. Marin County, a wealthy, progressive county over the San Francisco Golden Gate Bridge, for instance, has adopted a new general plan which takes greenhouse gas emissions into account [91] . It does so much differently from San Bernardino's Settlement Agreement with the state, which calls for a separate Greenhouse Gas Emissions Reduction Plan. The Marin County General Plan uses sustainability as an underlying theme throughout [92] . The plan even calculates the ecological footprint of the average resident and includes measures to reduce the footprint [92] . It is allegedly the first local comprehensive plan in the country to use such an approach [92] . Other counties are following suit. Butte County, as well, is using sustainability as an underlying theme or guiding principle in its ongoing update of a 30-year-old general plan [92] .
Sustainability principles may include more than just addressing greenhouse gas emissions, such as incorporation of water reuse systems. Yet the Marin Countywide Plan focuses largely on smart-growth initiatives that are intended, in large part, to reduce greenhouse gas emissions from transportation. This is particularly of interest in Marin County because the transportation sector was responsible for 62% of that County's greenhouse gas emissions during 2005 ( [92] , p. I-9). Marin County intends the general plan to encourage reduction of greenhouse gas emissions from the transportation sector in a number of ways ( [92] , p. 2-104).
Interestingly, many of the action items in Marin County's Plan are woven into a section addressing the goal of ‗balanced communities' ( [92] , p. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . To achieve the goal of a balanced community, Marin County cites many policy initiatives, some of which are quite relevant to greenhouse gas reductions, such as establishing a housing overlay designation, locating housing near activity centers, focusing intensive development at nodes, enhancing existing commercial and industrial areas and businesses, and expanding countywide efforts to increase workforce housing rather than full commercial build-out ( [92] , pp. 3-15-3-18). The greenhouse gas reduction effects possible as a result of some of these policies are self-evident in their title. For instance, locating housing near activity centers, and focusing intensive development at nodes of transportation, are approaches that hold out the promise of pedestrian-friendly neighborhoods and increased reliance on public-transit systems, both of which reduce reliance on gas-guzzling, greenhouse-gas-emitting vehicles. Other initiatives are not as clear in their title, but are just as potent in their likely effect. The housing overlay designation initiative encourages construction of housing for very-low-and low-income households close to transit, employment and public services ([92], p. 3-15) . Enhancing commercial and industrial areas and business encourages mixed-use development ([92], p. 3-17) . And, expanding the effort to increase workforce housing encourages housing development near employment centers and public transportation [92] . Overall, it appears the County has a deep commitment to reducing traffic congestion and, as a result, decreasing its greenhouse gas emissions.
Specifically, Marin County intends to identify and plan mixed-use sites and promote redevelopment of sites. In addition, it plans to use zoning to accomplish many of its policy goals. It plans to rezone lands to accommodate mixed housing types and densities. In addition, it will ‗require new commercial developments (including major remodels of shopping centers) to integrate housing that will reduce the need for commuting and expand the opportunities for residential development' ( [92] , p. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . And, it will zone to encourage nodes of commercial and higher-intensity residential development near employment bases that can be served by public transit. In addition, the plan calls for limiting density for areas without water and sewer connections, by calculating density at the lowest end of the Countywide Plan designation range for subdivisions proposed in areas without public water and/or sewer service ( [92] , . As a complement to steering density away from more rural areas, the plan calls for creating a transfer of development rights program. The program would enable transfer of development rights from bay-front or greenbelt areas to medium-and higher-intensity centers.
Conclusions
The state of California has embarked on an ambitious experiment to mitigate greenhouse emissions by linking settlement patterns and driving patterns [93] . This experiment has several notable lessons for other areas. First, it illustrates that sub-national units have important roles to play in GCC mitigation [94] . These units are the logical choices to address transportation mitigation. Second, the California experience illustrates that environmental laws and litigation techniques developed prior to the recognition that we need new national and international legal regimes to mitigate to GCC can be adapted to this objective. Third, the experiment illustrates an important evolution of environmental law. At the beginning of the environmental movement, polluters were the ‗other.' Industry and cities were the villains and strong government action was necessary to modify their behavior. There was little role for the individual as the few deep ecologists who preached reduced consumption were marginalized. As we address issues such as energy consumption and global climate change, the question of how to modify individual resource consumption has become critical [77] , and California is trying to push localities to adopt land-use patterns that force individuals to modify their driving habits and the consumption of gasoline.
